We develop a scalable array of 4H-SiC nanopillars incorporating single silicon vacancy centers, readily available to serve as efficient single photon sources or quantum bits interfaced with free-space or lensed-fiber optics.
Silicon vacancy in 4H-SiC
Silicon carbide (SiC) has recently emerged as a host of color centers with exceptional brightness [1] and long spin coherence times [2, 3] , much needed for the implementations of solid-state quantum bits and nanoscale magnetic sensors. Unlike diamond, SiC has been long-present in power electronics which made it commercially available and convenient to process. Among multiple SiC color centers whose spins have been coherently controlled to date [2] [3] [4] [5] , we focus on individual silicon vacancy (VSi) centers in 4H-SiC -the first one successfully manipulated at the singledefect level. This system features spin coherence times of at least 160 µs [2] , with a potential for improvement through isotopic purification. To bring this system closer to the applications, we address VSi/4H-SiC platform from the points of scalability, device footprint, optical interface and collection efficiency, while preserving optically induced electron-spin polarization properties [6] . 
Scalable and efficient array of nanopillars in 4H-SiC
Our platform consists of a 2D array of simultaneously fabricated nanopillars in electron beam irradiated 4H-SiC [6] . Figure 1a illustrates the fabrication process flow consisting of electron beam lithography and reactive ion etching. The nanopillars feature 0.16-2 µm 2 footprint and their profile is shown in Fig. 1b-c . Vertically directed waveguiding facilitates efficient signal collection, as modeled by Finite-Difference Time-Domain (FDTD) method (Fig. 1a-c) . Approximately 4% of pillars contain a well-positioned single VSi center. The collected signal reaches up to 22 kcounts/s into a free space objective of NA = 0.65 (Fig. 2d) and at room temperatures, avoiding the typical use of oil-immersion lens [2, 7] . This value of NA is also available among lensed fibers, as an alternative interface [8] .
Single photon emission and electron-spin polarization
For pillars containing a single VSi center, we perform second order correlation measurement. A typical backgroundcorrected signal is shown in Fig. 2e and features an antibunching dip confirming the single photon emission. This demonstrates that our platform can be used as a scalable set of single photon sources, much needed in quantum cryptography. To address single electron spins we perform Optically Detected Magnetic Resonance (ODMR) measurement under continuous wave laser excitation at zero magnetic field. A typical ODMR signal, plotted in Fig.  2f , is in agreement with previous studies, and demonstrates that our platform can be used to generate a set of scalable qubits, needed for quantum information processing. 
Conclusion
We have developed a scalable and efficient platform for accessing single silicon vacancy color centers in silicon carbide through a free space objective or a lensed fiber interface, for single photon emission and coherent control of spin-qubits. This platform presents an improvement in terms of scalability, device footprint and optical interface, while providing competitive collection efficiency. The approach can be extended to incorporate other color centers in bulk 3C-, 4H-and 6H-SiC samples.
